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Abstract 
This research is aimed to go beyond the traditional techniques of design and to apply an educational system. This system was 
designed to allow students to apply the theoretical knowledge and jargon of the System Analysis and Design course in 
Bahçeúehir University, Engineering Faculty usefully to other branches, in different situations. This course was taken by students 
in the fall term of 2008. The learning system which has been designed involves some electronic applications and tests to make 
the content more understandable and to improve student’s knowledge. At the end of term it was measured to what extent students 
were able to use the skills which they had learned from the course. Every week repeated case studies and other tools were 
employed to exercise students’ short-term memories. Their knowledge was gained through a combination of face-to-face sessions 
(information from the formal teaching methods and case studies) and online tools (jargon based word games and tests). 
Keywords: Blended learning, E-Learning, Critical Thinking, System Analysis, Learning Strategies 
1. Introduction 
This research is aimed to go beyond the traditional techniques of design and to apply an educational system. This 
system was designed to allow students to apply the theoretical knowledge and jargon of the System Analysis and 
Design course in Bahçeúehir University, Engineering Faculty usefully to other branches, in different situations. This 
course was taken by students in the fall term of 2008. The learning system which has been designed involves some 
electronic applications and tests to make the content more understandable and to improve student’s knowledge. 
The central focus of this study is essentially learning and methods which may be used to improved the learning 
process. In education, a common definition of learning is a process that brings together cognitive, emotional, and 
environmental influences and experiences for acquiring, enhancing, or making changes in one's knowledge, skills, 
values, and world views. In addition, Chih-Ming Chen has referred to learning as ‘a process that continues formally 
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or informally throughout our lives’ [1] highlighting the fact that the learning process does not end when a person 
graduates from school or university. 
Hybrid courses combine face-to-face (FTF) classroom instruction with electronic online devices. A significant 
amount of learning in a hybrid course occurs online. Hybrid learning can be seen as maximizing the best advantages 
of face-to-face learning and multiple technologies to deliver learning [2].  
In general, hybrid learning means any combination of learning delivery methods, mostly including face-to-face 
instruction with asynchronous and/or synchronous computer technologies [3].To provide a hybrid learning 
conditions, in this research, students took the course in an online environment and, periodically meetings were 
organized. In these sessions, lecturer and students discussed about students projects [20].  
2. Methodology  
This research is based on Bahçeúehir University’s System Analysis and Design course. In the online course part, 
some different methods to evaluate students’ overall success were used. These methods are listed below. 
2.1. Case Studies 
A case study is one of several ways of carrying out research whether it is social science related or even socially 
related. It involves the intensive study of a single group, incident, or community [4].  
Rather than using samples and following a rigid protocol to examine a limited number of variables, case studies 
involve an in-depth, longitudinal examination of a single instance or event i.e. a case. They provide a systematic 
way of looking at events, collecting data, analyzing information and reporting the results. As a result of the 
information gained from the case study the researcher may gain a better understanding of why events happened as 
they did and what might become important to look at in more in future research. Case studies involve both the 
generation and the testing of hypotheses [5]. 
Case studies produce the type of context-dependent knowledge that research on learning shows to be necessary to 
allow people to develop from rule-based beginners to virtuoso experts. According to Flyvbjerg in the study of 
human affairs, there appears to exist only context-dependent knowledge, which presently rules out the possibility of 
epistemic theoretical construction [6]. 
It is also claims that in a teaching situation, well-chosen case studies can help the student achieve competence, 
whereas context-independent facts and rules will bring the student just to the beginner’s level. However, only few 
institutions of higher learning have taken the consequence of this in to account. Here both teaching and research in 
the professional schools are modeled to a wide extent on the understanding that case knowledge is central to human 
learning [7,8]. Carefully chosen experiments, cases, and experience were also critical to the development of the 
physics of Newton, Einstein, and Bohr, just as the case study occupied a central place in the works of Darwin, Marx, 
and Freud. In social science as in other fields the strategic choice of case may greatly add to the generalizability of a 
case study.  
In the social sciences the balance between case studies and large samples is currently biased in favor of the latter, 
to such an extent that it puts case studies at a disadvantage within most disciplines. A discipline without a large 
number of thoroughly executed case studies is a discipline without systematic production of exemplars, and that a 
discipline without exemplars is an ineffective one. To solve this problem in the social sciences a greater number of 
good case studies are needed [5]. 
In this vein it is claimed that more often than not, a combination of qualitative and quantitative methods will do 
the task best. Indeed the situation is changing as there seems currently to be a general relaxation in the old and 
unproductive separation of qualitative and quantitative methods. 
2.2. Online Course Materials 
In “System Analysis and design” course different kinds of materials were broadcasted weekly.  
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2.2.1. Notes 
In every week and for each unit, students were able to reach course notes and presentations. According to the 
authors of the course book and the educational designer group the objectives were determined for every chapter. 
This course involves six chapters, and each section include a different the learner objective [9]. 
To be able to design a more effective database, it  is essential to fully understand the way in which the system 
works. Therefore the final scores of “System Analysis and Design” and “Database Management Systems” courses 
were compared.  
It has been suggested that one of the most efficient ways to create an efficient learning system is to employ a 
method of packaging whereby content can be reused. Packages of learning content and associated descriptive 
metadata are produced to facilitate learning content between different Learning Management Systems (LMS). The 
packages usually contain information about how the amalgamated learning content should be sequenced and 
metadata that describes the learning resources. 
As the learning content, may be stored in searchable repositories, the course author may simply search for pre-
authored material and combine it into a new offering.  The course author may produce additional packages tailored 
to specific learning approaches and learner prior knowledge, while still supporting a common learning objective.  
This may be done by re-sequencing the learning content in the package or by adding additional content; alternatively 
content that supports different approaches to learning may be added. 
Multiple content packages may be aggregated together to assemble an aggregated content package. This allows a 
learner’s requirements to be met from more than one package [10]. 
The students in the test group we studied with were from two different departments: Software Engineering and 
Computer Engineering. The System Analysis is normally an Industrial Engineering originated topic and these 
students did not have any prior knowledge about this topic unlike the Industrial Engineering students.  
For this reason it was decided that the information provided to students in the course book, using complicated 
terms, should be simplified.  This was done by providing students with more basic and more understandable 
chapters. This can be seen as a form of packaging, as the information was summarized into smaller parts for students 
with less prior knowledge. The aim was to teach the topic to these students with less information, relying more on 
practices and case studies [19]. 
2.2.1. Glossaries 
In university engineering faculties students have to take mostly numerical courses. In system analysis topics, it is 
consequentially difficult for the candidate engineering students to learn and to memorize the jargon that is largely 
unknown to them. Therefore we needed some other applications, such as flash cards and puzzle games, to motivate 
the students to learn [18]. 
2.2.2. Games 
Games can be a valuable and fun tool to aid students in the learning of new concepts and to facilitate students to 
memorize new glossary terms.  In 1997 Keys carried out extensive research on the use of concepts, cases and games 
in learning environments to assess how these can be best employed. Bikramjit Banerjee and Peter Stone have also 
researched the use of games as learning aids. They present a reinforcement learning game player that can interact 
with a General Game Playing system and transfer knowledge learned in one game to expedite learning in many 
other games [11].  
2.2.2.1. Flash Cards 
Flashcards are used as a learning drill to aid memorization. A description is given on one side of a card and 
an answer is provided overleaf. Students played these cards after face to face discussions; they were intended to help 
students to memorize the terms in every chapter. As Prensky (2004) emphasizes, the use of flashcards is particularly 
effective with regard to the learning of acronyms, foreign languages, business or professional jargon [12]. 
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2.2.2.2. “Who Wants to Be a Computer Genius” Game 
This Discovering online game tests the students' computer knowledge as they try to answer 15 questions correctly 
to become a Computer Genius on a specific topic from the System Analysis Course. Each student should attempt 
this at least once a week (current chapter assigned) and keep their own score. 
2.2.2.3. “Wheel of Terms “Game 
This is another game aimed to teach important keywords to users. In this game there is a wheel of points, and 
with a random point, students try to guess a letter which belongs to the keyword. If students guess correctly they 
increase their total points. 
2.2.2.4. “Crossword Puzzle Challenge” Game 
Some researchers including Prensky claim that puzzle games, such as the one shown below, can be an effective 
tool in the topics of strategic and tactical thinking and quality analysis [12]. 
2.2.3. Tests 
In online course page, four different kinds of tests were used. 
2.2.3.1. Multiple choice test 
Multiple choice tests are a form of assessment in which respondents are asked to select the best possible answer 
or answers out of the choices from a list. There are several advantages to multiple choice tests. Provided test writers 
are well trained and the items are quality assured, multiple choice tests can be a very effective assessment technique 
[13].
According to  the  Item Writing  Manual,  which  was  published by the  National  Board  of  Medical  Examiners,  if  
students are instructed on the way in which the item format works and myths surrounding the tests are corrected, 
they will perform better on the test [14]. 
A key advantage of multiple choice tests is that they often require less time to administer for a given amount of 
material than would tests requiring written responses. This results in a more comprehensive evaluation of the 
candidate's knowledge. Even greater efficiency can be created by the use of online examination delivery software.  
Benjamin et al claim that the much cited theory that a student should trust their first instinct and stay with their 
initial answer on a multiple choice test is indeed a myth. On the contrary researchers have found that changing 
answers generally results in a higher test score [15]. 
2.2.3.2. True / False test 
In contrast to some other test forms true/false questions can be easier to prepare and quicker to read and answer. 
This means that the number of questions in a test can be increased more easily with the result that the test offers a 
more comprehensive evaluation of the candidate's knowledge. Moreover, with true/false tests, it is possible to ensure 
that partial knowledge is restricted to a ‘lack of confidence’. 
2.2.3.3. Short Answer test 
Pressley et al found that students had great confidence that their answers to thematic questions in both short-
answer and multiple-choice formats were correct, even when they were wrong. Importantly, students' 
overconfidence in answers to thematic questions was not related to their verbal ability. The authors conclude that 
when adults read challenging, inconsiderate texts, they may often be unaware of gross comprehension problems. 
There is a limited amount of research on this topic, thus future research is necessary to determine how common such 
serious misperceptions are among adults [16]. 
 One problem with multiple choice and true/false tests is that they commonly contain only a small proportion of 
all the questions that could be asked, meaning that an examinee may be lucky or unlucky in the selection, in addition 
to this drawback random guessing further reduces test reliability when it is not effectively discouraged. Burton 2001 
tested the effects of question selection and guessing, both separately and together and concluded that as a result of 
test length and the number of answer options per question, many multiple choice tests are too unreliable for their 
purpose as currently conducted [17]. 
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2.2.3.4. Practice Tests 
Practice tests, were offered to allow students to learn their level and also to identify their mistakes. The system 
allows them to take these tests many times and thus gives students an opportunity to correct their errors. These tests 
were intended to increase students’ achievements by showing their weak sides to them. They were encouraged to 
work on their weaknesses and were able to take the same tests again. 
3. Findings 
3.1. The tests on the online system increase student’s success on final grades. 
The correlation tests revealed that there is a positive relationship between the scores of online practice tests and 
the scores of final grades.  
r(143)=.713,  p<.01 
The correlation results show that; at the 0.01 level, there is a significant relationship (.713) between training tests 
and final results. 
3.2. The students, –who attend the course more, succeed with higher final grades. 
The correlation tests showed that, as hypothesized there is a positive relationship between attendance and the 
scores of final grades.  
r(143)=.657,  p<.01 
According to results of the “measured course attendance and final scores test results statistics”, the averages of 
the attend score and the standard deviation of 145 students is 65.10 and 21.80 correspondingly. The final grades and 
standard deviations are 50.04 and 17.54. The correlation result shows that; at the 0.01 level, there is a significant 
relationship (.657) between attendance and final results. 
3.3. The students, who have more flashcard scores, also have higher final grade scores 
It is shown through the correlation tests that there is a positive relationship between their attendance and the 
scores of their final grades. 
r(143)=.668, p<.01 
The averages of the Flashcard scores and standard deviation of 145 students are 76.26 and 17.03. The final grades 
and standard deviations are 50.04 and 17.54 respectively. The correlation results show that at the 0.01 level, there is 
a significant relationship (.668) between flashcard results and final results. 
3.4. The success of case studies effect final grades. 
As hypothesized, the correlation tests revealed that there is a positive relationship between their case study grades 
and the scores of final grades.  
r(143)=.710,  p<.01 
According to results of the “measured case study and final scores test results statistics”, the averages of the 
Flashcard scores and standard deviation of 145 students are 50.98 and 18.63. The final grades and standard 
deviations are 50.04 and 17.54 respectively. 
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3.5.  The success of the System Analysis and Design course affects the results of the DBMS course which has an 
advanced content of system analysis and design. 
The results of the correlation tests confirmed the hypothesis that there is a positive relationship between the final 
score of the System a Analysis and Design course and the scores on Data Base Management courses.  
r(143)=.560, p<.01 
According to the results of the “System Analysis and Design” course final grades and the “DBMS course final 
scores test results statistics”, the averages of the Flashcard scores and standard deviations of 79 students are 50.10 
and 19.15 respectively. The final grades and standard deviations are 57.04 and 24.44.  
The correlation result displayed above reveal that at the 0.01 level, there is a significant relationship (.560) 
between SYAD and DBMS courses final results. 
3.6. Gender is an important factor which affects the success of System Analysis and Design course 
An independent sample T-test revealed that, as hypothesized there is a an important difference between females 
(M=56. 01; S. D. = 15. 04) and males (M=47,99; S. D. = 17,93) of the students which took the System Analysis and 
Design  course  on  their  final  grades.  As  Independent  Samples  Test  results  show  
( ), female students achieved higher final grades than male students. 
t(df)=tobt., p<Į
t(143)=2.440,  p=.016,  p<.05 
According to a comparison of the gender and success of students, we found the average grades of 108 male 
students to be 48.99 with a standard deviation of 17.93 and standard error mean values of 1.72; on the other hand the 
37 female students have an average grade of 56.01, with a 15.04 standard deviation, and 2.47 standard error mean. 
4. Conclusions 
The aim of this research was to improve the cognitive capacity of software engineers (candidate system analysts) 
via face to face discussion environments with an e-learning system support. These students (n=147) were 3rd and 
4th year students, in the fall semester of 2008.  
This research sought to discover, what effect if any students approach to the course had on their performance. E-
learning materials were used to increase the motivation of students’ who were used to taking numerical courses in 
System Analysis and Design Course which involve mostly verbal knowledge. The values which were measured 
were about the behaviors of the students regarding the course. These behaviors were categorized under attendance, 
joining the tests and playing games. It also researched the relationship between their success and gender. Another 
measurement is their ability to use the knowledge that they had learned in the System analysis and design course in 
different course, “Data base management systems”. 
Consequently according to statistic calculations, their attendance, test scores, flash card scores and case study 
scores are all strongly related to their final grades as the results in findings section. 
As result, we found a significant correlation between these two lessons. This result shows us, the system which is 
used affects students’ long-term learning success in an affirmative way.  
All  these  features  show how students  interact  with  the  course.  It  is  clear  from the  results  of  this  research  that  
mostly the students who were more responsible to the course, had succeeded with higher grades. All these 
arguments are related to their short-time learning memory. To measure the effects of this blending learning system 
on the teaching of the System Analysis and Design course, we compared their success in DBMS course.  
Another interesting finding is that, female students achieved higher final grades than male students. An important 
detail about this finding is the number of the girls in the course: in the course only %40 of students were boys. We 
suggest researching this result in a course with equal number of each gender. 
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